Micromelum minutum (Rutaceae) is used for the treatment of fever and giddiness and as a poultice for ringworm and ague in Malaysia.
2) Also it is used in the traditional folk medicine of Fiji.
2) Some coumarins, [3] [4] [5] [6] [7] [8] [9] a flavanone, 9) a quinolone alkaloid, 5) and a carbazole alkaloid, 9) have been reported as constituents of plants of the genus Micromelum. In our search for anti-tumor promoters from medicinal plants, an acetone extract of the stems of M. minutum WIGHT et ARN (Rutaceae), collected in Nakorn-Rachasima province in Thailand, was found to exhibit anti-tumor-promoting activity. This paper describes the isolation and structural elucidation of six new coumarins named micromarin-A (1), -B (2), -C (3), -F (4), -G (5), and -H (6) from the stems of M. minutum.
An acetone extract of stems of the plant was chromatographed on silica-gel, eluting with hexane-acetone, followed by repeated preparative TLC to afford six new coumarins along with six known ones. trans-Orientation of the epoxide ring was proposed from the value of the coupling constant (Jϭ2.2 Hz) of two vicinal protons, the same as that in the case of phebalosin. 11, 12) Finally, connectivities of these structural units were established from the results of analyses of the 1 H-detected heteronuclear multiple bond connectivity (HMBC) spectrum shown by arrows in Fig. 1 These spectral data and analyses of HMBC spectrum (see Experimental) suggested that these coumarins were diastereoisomeric isomers of each other involving their two oxygenated carbons. In order to confirm the structure of these coumarins, treatment of micromarin-A (1) with 1 N H 2 SO 4 in dioxane at room temperature gave two glycols 2 and 3. One (2) of them was found to be identical with natural 2 and the other with natural 3 by IR, 1 H-NMR, and co-TLC comparisons. Furthermore, treatment of these glycols The chemical constituents of an acetone extract of the stems of Micromelum minutum WIGHT et ARN (Rutaceae), collected at Nakorn-Rachasima province in Thailand, were studied. Six new coumarins, named micromarin-A (1), -B (2), -C (3), -F (4), -G (5), and -H (6), were isolated along with six known coumarins, and their structures were elucidated by chemical and spectroscopic methods.
Structure of Micromarin-A (1)
with acetone in the presence of a catalytic amount of toluenep-sulphonic acid (p-TsOH) gave the corresponding acetonides, (2a) and (3a), respectively. For the reciprocal differential NOEs between H-1Ј (d 6.13) and H-2Ј (d 5.13) in micromarin-C acetonide (3a), 13 and 11% enhancements were observed. On the other hand, in the case of micromarin-B acetonide (2a), no NOE enhancement was observed, neither by irradiation of H-1Ј at d 5.57 nor of H-2Ј at d 5.21. Since this spectral evidence shows clearly that the vicinal protons adjacent to the oxygen atoms of the acetonide ring in the micromarin-C acetonide (3a) molecule should be cis, the structure of micromarin-C must be in the erythro form (3). Thus, micromarin-B should be in the threo form (2) . The absolute stereochemistry of these coumarins remains undetermined.
Structure of Micromarin-F (4) Micromarin-F (4) 2 -OH] in the sidechain. Based on these spectral data, coupled with the appearance of NOE enhancement between the benzyl proton signal (H-1Ј, d 3.60) and a vinyl methyl proton signal (H-4Ј, d 1.89), and the results of the HMBC experiment (see Experimental), the structure of micromarin-F was concluded to be 4. ϩ in the EI-MS. Based on these results, we assigned the structure 6 to micromarin-H.
Known coumarins isolated from the same plant material were characterised as micromelin (7), 5, 7, 8) murralonginol isovalerate (8), 11, 12) microminutinin (9), 3) 6-methoxymicrominutinin (10), 3) microminutin (11), 5) and murrangatin (12) 11,12) by comparisons of 1 H-NMR and IR spectra with spectroscopic data reported in the literature. Extraction and Isolation Dried stems of the plant (160 g) were extracted with acetone at room temperature. The acetone extract (2.36 g) was subjected to silica-gel column chromatography eluting with hexane and hexane-acetone (7 : 3, 3 : 2, 1 : 1, 1 : 4), successively, to give 6 fractions. Each fraction was further subjected to silica-gel column chromatography and preparative TLC with appropriate combinations of hexane, CH 2 Cl 2 , isoPr 2 O, benzene, CHCl 3 , EtOAc, acetone, and MeOH as developing solvents to give six new coumarins along with six known coumarins, as stated below. The hexane-acetone (7 : 3) eluate gave micromarin-A (1) (57.9 mg), micromelin (7) (28.8 mg), murralonginol isovalerate (8) (0.4 mg), microminutinin (9) (471.9 mg), 6-methoxymicrominutinin (10) (9.7 mg), micromarin-F (4) (10.7 mg), and micromarin-G (5) (1.1 mg) . The hexane-acetone (1 : 1) eluate gave microminutin (11) (105.1 mg), micromarin-H (6) (1.0 mg), micromarin-C (3) (1.2 mg), and murrangatin (12) (0.5 mg) . The hexane-acetone (1 : 4) eluate gave micromarin-B (2) (7.5 mg).
Micromarin-A (1) Treatment of Micromarin-A (1) with 1 N H 2 SO 4 A solution of micromarin-A (1) (9.8 mg) in dioxane (2.5 ml) and 1 N H 2 SO 4 (2.5 ml) was stirred for 1.5 h at room temperature. The reaction mixture was treated in the usual manner and the residue was subjected to preparative TLC (MeOH-CHCl 3 , 1 : 49) to yield glycols 2 (7.2 mg) and 3 (0.6 mg). Glycols 2 and 3 were found to be identical with natural 2 and 3, respectively, by IR, 
